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7.2.9 Enhancements of NB-IoT
WID in RP-161901. 
The objectives apply to the in-band, guard-band, and standalone operation modes and the same coverage enhancement targets as defined in the Rel-13 NB-IoT work item.
7.2.9.1 Positioning
7.2.9.1.1 Design of narrowband OTDOA positioning
Re-use of existing signals

R1-1608617
On reusing existing downlink signals for NB-IoT downlink positioning
Huawei, HiSilicon

R1-1608881
Existing Downlink Signals for OTDOA Positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608698
OTDOA performance for NB-IoT
Ericsson

Agreement:

· Introduce a new positioning reference signal for OTDOA in NB-IoT
· Not based on existing Rel-13 NB-IoT signal and not based on LTE CRS.

R1-1610346
On the use of exising NB-IoT signals for OTDOA
Ericsson

New designs for NPRS

R1-1608618
Design of new downlink positioning reference signal for NB-IoT
Huawei, HiSilicon

R1-1610000
Downlink-based narrowband positioning
Qualcomm Incorporated

Configurations

R1-1608619
Configuration of downlink positioning reference signal for NB-IoT
Huawei, HiSilicon
R1-1608882
NPRS Design for OTDOA Positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608697
OTDOA design for NB-IoT
Ericsson

R1-1609207
OTDOA design for eNB-IoT
LG Electronics
Working assumptions:

· NB-IoT positioning reference signal resource pattern in one subframe is at least LTE PRS in 1 PRB 
· FFS: With additional REs in guard-band and standalone operation modes
· FFS: Increased density per cell according to coverage
· NB-IoT PRS do not occur in a subframe containing

· NPDCCH

· NPDSCH

· NPBCH
· NPSS/NSSS

R1-1609835
OTDOA positioning for NB-IoT
ZTE

R1-1610221
Support of OTDOA in NB-IoT
Innovative Technology Lab Co.
R1-1609377
RSTD measurement and reporting in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608699
A new system simulator for NB-IoT positioning
Ericsson

R1-1610639
WF on configurations of time resources for NPRS
Huawei, HiSilicon
Agreement:

· The subframes which contain NPRS are configured by higher-layers

· Per NB-IoT carrier, it is possible to configure the subframes used NPRS transmission such that NPRS do not occur in subframes containing transmissions to Rel-13 UEs in the cell of:

· NPDCCH

· NPDSCH

· NPBCH

· NPSS/NSSS



Agreement:
· Configuration of time resources for NPRS

· Indication of exact subframes is by

· Alt. 4:


· Part A: A bitmap on subframes which are not NB-IoT DL subframes (i.e. invalid DL subframes)
· Alt. 4.A1: Bitmap is a fixed length of 10 bits
· Alt. 4.A2: Bitmap is a the same length as valid subframe configuration, i.e. 10 bits or 40 bits

· Alt. 4.A3: Bitmap is a fixed length of x bits (e.g., x = 20)
· FFS which until RAN1#87

· Part B: Indicated with one start subframe, one periodicity, and one number of repetitions for the occasions 
· On an anchor carrier, Part A and/or Part B
· On a non-anchor carrier, Part A and/or Part B

Agreement:
· Indication of NPRS muting patterns is
· Alt. 2: Indicated with a periodic NPRS muting sequence
· Details are FFS
R1-1610640
WF on configuration of NPRS transmission on multiple NB-IoT carriers
Huawei, HiSilicon
R1-1610641
WF on configuration of NPRS power for NB-IoT downlink positioning
Huawei, HiSilicon
· Send LS to RAN4 
· Referencing the 36.104 section on PSD boosting
· Include the working assumption on NPRS resource pattern
· Asking if PSD boosting of REs used in NPRS relative to NRS can be supported, for in-band, guard-band and standalone operation, and for anchor and non-anchor carriers where NRS are transmitted.
· Note that it is FFS in RAN1 if NRS is present on a non-anchor carrier on which NPRS are transmitted
· Asking if PSD boosting of REs used in NPRS relative to anchor carrier NRS can be supported, for in-band, guard-band and standalone operation, and for non-anchor carriers where NRS are not transmitted.
· Asking what is an appropriate limit and granularity of PSD boosting in the above cases.
R1-1611006
[DRAFT]LS on on configuration of NPRS power for NB-IoT downlink positioning
The LS is endorsed, with “respectively” replaced by “respectfully”. Final LS in R1-16xxxxx (Albert, Huawei).
7.2.9.1.1 Evaluation of narrowband OTDOA positioning
R1-1608620
Evaluation of downlink positioning accuracy for NB-IoT
Huawei, HiSilicon

R1-1610381
On OTDOA Positioning for NB-IOT
Fraunhofer IIS
R1-1608621
Analysis of power consumption and complexity for NB-IoT downlink positioning
Huawei, HiSilicon

7.2.9.1.2 Evaluation of narrowband UTDOA positioning using an existing NB-IoT transmission 
R1-1608647
On reusing existing uplink signals for NB-IoT uplink positioning
Huawei, HiSilicon

R1-1609836
UTDOA positioning for NB-IoT
ZTE

R1-1608880
UTDOA positioning in NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608700
On modelling of NPRACH based UTDOA performance
Ericsson

R1-1608701
On NPRACH based UTDOA impact on NB-IOT performance
Ericsson

R1-1608702
On NPRACH based UTDOA capacity
Ericsson

R1-1610001
Uplink-based narrowband positioning
Qualcomm Incorporated

R1-1610905
WF on positioning reference signal design for NB-IoT UTDOA
ZTE , ZTE Microelectronics
Conclusions:

· Rel-13 NPRACH preamble is the best candidate and can be used as a signal for NB-IoT UTDOA in some scenarios.

· Whether it is feasible in a given network deployment depends on issues including network coordination, interference handling, power control, in-band emissions, capacity impacts, etc.

· Companies are encouraged to identify in RAN1#87 scenarios where it is and is not feasible.
7.2.9.2 Multicast support

Extend Rel-13 SC-PTM to support multicast downlink transmission
SC-MCCH

R1-1608884         SC-MCCH transmission for NB-IoT            Nokia, Alcatel-Lucent Shanghai Bell
R1-1608612         Discussion on configuration of SC-MTCH in NB-IoT            Huawei, HiSilicon

R1-1608703         L1 configuration for multicast support for NB-IoT              Ericsson
R1-1610002         Support of multicast       Qualcomm Incorporated
R1-1610643
WF on SC-MCCH transmission for NB-IoT SC-PTM
Huawei, HiSilicon
Also supported by ITL
Agreements:

· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE. 

· Send LS to RAN2 to

· Inform RAN2 that RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE
· Request RAN2 to inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in NB-IoT.
· Also include the larger maximum TBS value (if agreed this week)
· Request RAN2 to inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14.
R1-1610969
[DRAFT]LS on SC-MCCH transmission in NB-IoT
The LS is endorsed, with the following update. Final LS is in R1-16xxxxx (Xiaolei, HiSilicon)
· [The larger maximum TBS value in downlink in Rel-14 is 1352 bits[x] for NB-IoT, and 4008 bits[y] for feMTC.]
R1-1610551
WF on NB IoT SC-PTM scheduling
Ericsson
Agreements:
· Transmission of a given SC-MCCH is restricted to one NB-IoT carrier

· Transmission of a given SC-MTCH is restricted to one NB-IoT carrier
R1-1610469
WF on SC-PTM configuration for eNB-IoT
LG Electronics, ITL
R1-1610027         Discussion on multicast support for Rel-14 NB-IoT             NTT DOCOMO, INC.

R1-1610222         On support of SC-PTM in NB-IoT               Innovative Technology Lab Co., KT Corp.

SC-MTCH
R1-1608941         Multicast Support for eNB-IoT   Sony

R1-1608885         SC-MTCH transmission for NB-IoT            Nokia, Alcatel-Lucent Shanghai Bell

R1-1608613         Discussion on SC-MTCH transmission in NB-IoT  Huawei, HiSilicon

R1-1610552
Draft_WF on NB IoT SC-MTCH transmission Ericsson
R1-1610642
WF on SC-MTCH transmission for NB-IoT SC-PTM
Huawei, HiSilicon

Agreements:

· Different SC-MTCHs can be transmitted over different NB-IoT carriers, while one SC-MTCH is sent on one NB-IoT carrier
Search spaces and DCIs
R1-1608614         Discussion on NPDCCH search space for multicast in NB-IoT         Huawei, HiSilicon

R1-1609833         Considerations on multicast support for NB-IoT ZTE

R1-1608883         SC-PTM seach space design for NB-IoT  Nokia, Alcatel-Lucent Shanghai Bell
R1-1609481         Multicast support for NB-IoT      Intel Corporation

R1-1609868         Further discussion on change notification of SC-PTM for NB-IoT Sharp

R1-1610644
WF on search space design for SC-PTM in NB-IoT
Huawei, HiSilicon

Agreements:

· For the search space scheduling SC-MCCH (called Type1-MSS for RAN1 purposes)
· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS
· α, Rmax, and G values for Type1-MSS are configured per SC-MCCH by higher layers
R1-1610968
WF on search space for NB-IoT SC-PTM
Huawei, HiSilicon, ZTE
Agreements:

· For the search space scheduling SC-MTCH (called Type2-MSS for RAN1 purposes)

· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS

· α, Rmax, and G values for Type2-MSS are configured per SC-MTCH in SC-MCCH
· UE is not required to simultaneously monitor Type1-MSS and Type2-MSS

· UE is not required to monitor Type2-MSS while receiving NPDSCH carrying SC-MTCH

Collision handling
R1-1610019         Discussion on SC-PTM for NB-IoT              MediaTek Inc.

R1-1608615         Discussion on collision handling for multicast in NB-IoT   Huawei, HiSilicon

R1-1610347         NB-IoT Collision handling in Multicast      Ericsson
R1-1609208         Multicast support for eNB-IoT    LG Electronics

Section 2
R1-1609682         Considerations on SC-PTM in NBIoT        Beijing Xinwei Telecom Techn.
R1-1610468
WF on collision issue on SC-PTM for eNB-IoT
LG Electronics, ITL
R1-1610553
WF on NB IoT multicast collision handling
Ericsson

Agreement
· Prepare a LS to RAN2, RAN3, SA2 

· There may be cases where the UE cannot monitor NPDCCH search spaces and/or receive NPDSCH transmissions for both paging and SC-PTM simultaneously

R1-1610970
[DRAFT]LS on collisions between SC-PTM and Paging in NB-IoT
The LS is endorsed with the following update. Final LS in R1-16xxxxx (Xiaolei, HiSilicon)
RAN1 respectfully ask RAN2, RAN3 and SA2 to take the above into consideration in their work. that the reliability of SC-PTM would be impacted if SC-PTM transmissions are dropped when collision happens between SC-PTM and paging.
Other

R1-1608616
Discussion on acknowledgement of SC-MTCH transmission in NB-IoT
Huawei, HiSilicon
7.2.9.3 Non-anchor PRB enhancements
Transmission of paging on non-anchor PRBs
R1-1608704
NB-IoT Paging on non-anchor PRBs
Ericsson

R1-1608705
NB-IoT Paging Capacity
Ericsson

R1-1608886
Random access on non-anchor PRB for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1608887
Paging on non-anchor PRB for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609209
Non-anchor PRB enhancements for eNB-IoT
LG Electronics

R1-1609289
Considerations on multiple anchor PRBs for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609357
On non-anchor carrier paging
Huawei, HiSilicon

R1-1609482
Enhancements to paging on non-anchor PRBs
Intel Corporation

R1-1609838
Remaining issues  on multiple PRB support for NB-IoT
ZTE

R1-1610003
Non-anchor PRB enhancements
Qualcomm Incorporated

R1-1610206
Paging Transmission on Non-Anchor PRB
III
R1-1610554
WF on the Presence of NRS on Non-anchor PRBs
Ericsson, Nokia/Alcatel-Lucent Shanghai Bell 
R1-1610470
WF on paging PRB configuration for eNB-IoT
LG Electronics
7.2.9.4 Power consumption and latency reduction
Support in DL and UL for 2 HARQ processes and larger maximum TBS
R1-1608648
On 2 HARQ processes for enhancement of NB-IoT
Huawei, HiSilicon
R1-1610020
Discussion on two HARQ process
MediaTek Inc.

R1-1610430
Power consumption and latency reduction by increasing the maximum NPDSCH transport block sizes and using two HARQ
Ericsson
Revision of R1-1610348
Power consumption and latency reduction by increasing the maximum NPDSCH transport block sizes and using two HARQ
Ericsson

R1-1610431
Power consumption and latency reduction by increasing the maximum NPUSCH transport block size and using two HARQ
Ericsson

Revision of R1-1610349
Power consumption and latency reduction by increasing the maximum NPUSCH transport block size and using two HARQ
Ericsson

R1-1610645
WF on timing relationships of 2 HARQ processes for NB-IoT enhancement
Huawei, HiSilicon

R1-1610994
WF on timing relationships of 2 HARQ processes for NB-IoT enhancement
Huawei, HiSilicon, Deutsche Telekom, Vodafone, China Unicom, IITH, CEWIT, IITM, Tejas Networks, Reliance Jio, Ericsson, ITL, Lenovo, Neul, Potevio, u-blox, Sony
Also supported by: Intel
Proposed working assumption: Agree the following wrt 2 HARQ processes in DL:
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· After receiving one grant in USS, Rel-14 UE is required to continue monitoring for a second grant in any USS containing candidates ending at least 4 ms before the start of the first resource allocation

· x1: Gap between the end of the NPDCCH transmission and the start of the following NPDSCH transmission.

· Reuse the existing Rel-13 constraint of a gap x1 ≥ 4ms
· x2: Gap between the end of NPDSCH transmission and the start of the next NPDSCH transmission

· Alt 1: x2 ≥ 8ms
· x3: Gap between the end of NPDSCH transmission and the start of the following NPUSCH format 2 transmission

· Reuse the existing Rel-13 constraint of a gap  x3 ≥ 12ms
· x4: Gap between the end of NPUSCH format 2 transmission and the start of the next NPUSCH format 2 transmission

· x4 ≥ 0ms
· FFS: If uplink ACK/NACK bundling is supported 
R1-1608888
Supporting 2 HARQ processes for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
R1-1609372
DCI formats for enhancement of NB-IoT
Huawei, HiSilicon
R1-1610004
Support of larger TBS and 2 HARQ processes
Qualcomm Incorporated
R1-1609483
Support of two DL and UL processes and larger max TBS values
Intel Corporation
R1-1610432
Power consumption and latency reduction by increasing the maximum NPDSCH transport block sizes
Ericsson
Revision of R1-1610398
Power consumption and latency reduction by increasing the maximum NPDSCH transport block sizes
Ericsson
R1-1610433
Power consumption and latency reduction by increasing the maximum NPUSCH transport block size
Ericsson

R1-1610399
Power consumption and latency reduction by increasing the maximum NPUSCH transport block size
Ericsson
R1-1610021
Support of larger Max TBS
MediaTek Inc.
Agreement:

· Maximum DL TBS is 1352 bits

· Maximum UL TBS is 1800 bits

· The same values of N_SF and N_RU and I_TBS are used as in Rel-13

Email discussion to agree TBS/N_SF and TBS/N_RU tables until Friday 21 October (Olof, Ericsson).
R1-1608889
Larger maximum TBS for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609371
On larger TBS for enhancement of NB-IoT
Huawei, HiSilicon
R1-1609834
Considerations on power consumption and latency reduction
ZTE
Parts on larger TBS only
7.2.9.5 Others
R1-1609210
Low power UE support for eNB-IoT
LG Electronics

R1-1609837
Discussion  for  aspects of supporting Low Power class UE for NB-IoT
ZTE
